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Abstract 
The fire accident of the return airway for 7th mining area in TaoYi occurred in the middle section of the dead-end 
roadway referred to high gassy mine, which is difficult to handle and the technology request is high. Based on 
analysis of accident characteristics, a technology solution related to inerting and asphyxia was put forward, which 
combined the methods of underground injecting the inert gases into the fire area with the method of overground 
injecting the nitrous. After the injecting, the concentration of oxygen in the fire area reduced and the gas was 
asphyxial, which eliminated the danger of gas explosion and avoided expanding the accident. The successful 
application of this technology can provide references for the treatment of other similar fire accidents. 
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1. Introduction 
The fire accident occurred in the dead-end roadway is difficult to handle and requests high 
technology[1], especially for high gassy coal mine. If the measures were not suitable gas explosion 
would occur with subsequent serious damage[2]. The traditional methods for dealing with the fire 
accident are water injection and fire sealing[3]. According to the characteristics of this fire accident, 
traditional methods are difficult to solve the problem. A new method was hence put forward by using 
the underground inert gases injection assistanted by the overground nitrous injection, which can 
provide references for the treatment of other similar fire accidents. 
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2. The characteristics of fire accident 
In TaoYi , a gassy and old mine, the return airway for 7th mining area is a dead-end roadway. It is 
underneath some large gobs of small coal mines, resulting in a large air leakage. During the grouting 
for air sealing, the grouting compounds burned, resulting a fire accident in the middle section. The 
roadway was permeated by the thick smoke. The temperature increased, and some emergent harmful 
gas such as Carbon monoxide formed and the concentration exceeded the the standard. There were 
three significant characteristics in the accident: the first is that due to the caved rock and mess in the 
gob, the water injection was difficult and the borehole drilling was seldom finished. The second is 
that there are lots of cracks and voids in the gob, the air leakage was serious, resulting in that it is 
difficult to isolate oxygen. The third is that the gas emission was fast, and the concentration was easy 
to exceed the standard with a potential gas explosion danger. 
3. Fire extinguishing plan  
Based on characteristics of the fire accident, we adopt the combination of the underground 
injecting the inert gases and overground injecting the nitrous. The process can be divided into two 
parts. The first step is to install an underground equipment that can generate inert gas, and the gas 
should be conveyed to the fire area. The quantity of the inert gas is great enough to slow the gas 
emission and reduce the gas concentration, and to inert the fire area until the oxygen concentration is 
less than 7% and the fire is effectively controlled. The second step is to install an overground 
equipment for generating and inject the nitrous by the pressing-in airpipe system into the fire area 
after the inerting, by which the oxygen concentration can be controlled out of the influence of air 
leakage, the temperature would drop and the fire would thoroughly extinguish. 
4.Technology measures implementation 
4.1 Fire area sealing 
A 5-meter-thick permanent sealing wall was placed at 10 m away from the detour entrance of return 
airway for 7th mining area to seal the fire area. A Φ200 mm iron–cartridge of 1.5 m long serving for 
observation and gas collection was embedded in the wall with an air volume regulator. Additionally, a 
pressure differential gauge was placed on the wall in order to observe the pressure differential between 
the inner and the outer. Through adjusting and controlling the air flow passing the cartridge to guarantee 
the pressure balance between the two sides of the wall and to avoid harmful gases flowing into the gob or 
the downhead of the mining area. The schematic structure of the sealing wall is showed in fig. 1. 
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Fig. 1  The schematic structure of the sealing wall 
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4.2 The technology of inert gases injection 
A multi-functional foam generator DQP-500 was installed beyond the sealing wall, which used 
aviation kerosene as the fuel and created the inert gases suitable for fire extinguishing after the drastic 
oxidizing reaction in the combustor. The dominant components of the inert gases are combustion-
unsupporting N2, CO2, a little of CO and some H2O. The generated N2 was injected into the fire area after 
passing the injection hole in the sealing wall and the wind tube. The schematic layout for the inert gases 
injection is showed in fig.2. 
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Fig.2.the arrangement schematic diagram of the injected inert and the nitrogen injection process  
The process of inert gases injection can be divided into three stages： 
The first stage: lasting 7.5 hours; 17 barrels of aviation kerosene were used; generating 2.025×105 m3 
of inert gases. 
The second stage: lasting 6 hours; 11 barrels of aviation kerosene were used; generating 1.8×105 m3 of 
inert gases. 
The third stage: lasting 2 hours，5 barrels of aviation kerosene were used，generating 0.54×105 m3 of 
inert gases. 
The volume of injected inert gas is about 4.365×105 m3 which can meet the requirement. 
4.3 The technology of injecting N2 
The carbon zeolite swing adsorption method was employed to generate N2. N2 was generated by a 
overground equipment and injected by the pressing-in airpipe system into the fire area after the inerting, 
by which the oxygen concentration can be controlled out of the influence of air leakage, the temperature 
would drop and the fire would thoroughly extinguish. The schematic layout for the inert gases injection is 
showed in fig. 2. 
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5.The detection of gas in fire area 
During the process of injecting inert gases and N2, the gas sample was collected through the gas 
collecting hole every two hours. And gas chromatograph was used to analyze the gas sample and the 
results are shown in Fig. 3. 
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Fig.3  The results for the detection of gas in fire area 
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We can obtain the results as follows: 
(1)The gases in the fire area include CO2, C2H2, C2H4, CH4, O2, CO, C2H6, N2 and so on. 
(2)The concentration of O2 reduces gradually with the minimum of .2.6%, achieved the rules 
requirements. 
(3)The concentrations of CO, C2H2 and C2H4 increase in the beginning due to the inert gases injection 
and then reduce gradually because of the N2 injection., The N2 injection should be stopped if the 
concentration of CO reaches 0.0012%. 
(4)The concentrations of CH4 changes a little, staying at appropriate 5%. After the N2 injection, the 
value is 3.2%. 
(5) The concentration of N2 increased gradually with the highest of .84.2%,when The N2 injection 
stopped, The concentration of N2 reached 82.1%.  
(6)After the injections of the inert gases and N2, the requirements for the fire extinguishing can be met 
with a good effect.reached 
6.Conclusion 
(1) After the injections of the inert gases and N2, the concentration of O2 reached.2.6% and the 
concentration of CO reached.2.6%, both of which meet the requirement for fire extinguishing. Which 
eliminated the danger of gas explosion and avoided expanding the accident. 
(2) The combination of the underground injecting the inert gases and overground injecting the nitrous 
is feasible and operable, and can achieve a good effect for fire extinguishing. This technology can provide 
references for the treatment of other similar fire accidents. 
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